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The identification of multiple classes of opioid receptors has helped 
explain the complexity of opioid analgesia, as well as opening, new avenues in 
drug development. The discovery of opioid receptor subtypes dates back almost 
to the Initial description of opioid receptors. After the Identification of 
the enkephalins, Kosterlitz and co-workers suggested the presence of receptors 
selective for either morphine (mu) or the enkephalins (delta) based upon 
potency differnces in two bio as says, which have been confirmed by a number of 
laboratories in binding studies. Highly selective delta ligands have now been 
developed which have proven invaluable in studies of delta action. Additional 
evidence suggests, two subtypes of mu receptors, mu]_ and mu2, which differ in 
their binding selectivity and pharmacology, as described in greater detail 
below. Multiple classes of kappa receptors have also been reported. The 
development of highly selective agents, such as U 50 , 488 H, has permited the 
clear Identification of highly selective kappa^ receptors. Kappa2 binding 
sites have been described, but they have not been correlated with specific 
actions. More recently, we reported the existence of yet another subtype, 
kappa3, with Its own unique binding and pharmacological profile. 

Most traditional opiates are not highly selective and, at standard 
clinical doses, will interact with a number of different receptor subtypes. 
Thus, the studies of various opioid receptor mechanisms has depended upon the 
development of highly selective agonists and/or antagonists. With actions at 
both the spinal and supraspinal levels of the neuraxis, at least five 
different opiate receptor subtypes can elicit analgesia independent of the 
others.. To date, most of the Information regarding these systems has come 
from rodent studies, but it is likely that similar systems are Involved in 
man. The most sensitive receptor system appears to involve supraspinal muq 
receptors which probably activate descending pathways to the spinal cord as 
well as ascending circuits involving limbic structures. The newly described 
kappa3 receptors also act supraspinally. At the level of the spinal cord, 
mouse and rat studies have implicated mu2, delta and kappa^ receptors. These 
systems can act independently of each other, as shown by the absence of cross 
tolerance among selective agonists. However, evidence is now mounting for 
significant synergistic regional interactions. - 

Opiates possess a number of undesirable actions, including respiratory 
depression. Although mu^ receptors mediate supraspinal analgesia, as 
described above, they do not play a role in brainstem mechanisms of morphine- 
induced respiratory depression in rats, which involves mu2 receptors. 

Similarly, the inhibitory effect of morphine on gastrointestinal transit, a 
major factor In constipation, is also mediated through mu2 receptors. 

Investigations over the past decade have identified and characterized 
important endogenous opioid systems capable of modulating pain perception. 

The existence of multiple opioid receptors, each of which can elicit 
analgesia, raises great hopes in the development of new analgesics and the 
more rational use of those currently available. 
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